Technical comment on: Güller et al. Lower hospital volume is associated with higher mortality after oesophageal, gastric, pancreatic and rectal cancer resection
Romanens Michel
Vascular Risk Foundation, Olten, Switzerland
Güller et al. performed a population-based study based on an inpatient database from 1999-2012 of the Swiss Federal Statistical Office, regarding postoperative mortality after oesophageal, gastric, pancreatic and rectal cancer resection as the independent variable and hospital volume [1] . For multivariate analysis, only sex, age, insurance status and nationality were available. However, the paper's conclusions do not appear to be supported by the measured variables. First, the absolute number of annual deaths in the highvolume centres (>10 operations per year) were 6 for oesophageal cancer, 38 for gastric cancer, 4 for pancreatic cancer and 52 for rectal cancer. Therefore chance may play a role in the association found, because of these small numbers. As correctly stated by the authors, "The limitations of the present investigation arise from information, which cannot be ascertained from the database of the Federal Statistical Office, such as pathological stages, grading, chemotherapeutic treatments, comorbidities and performance status. Hence, it cannot be determined to what extent these factors might have influenced our analysis". But authors then argue that "… the population-based nature of the database, with a large number of patients, is associated with a high degree of generalisability and mirrors the realworld situation in Switzerland". This is not valid, since, as acknowledged by the authors, their database suffers from an "omitted variable bias". Because of such methodological limitations and the small numbers of deaths, the risk of a mathematical fallacy in the authors' conclusion is substantial. The reason for an increased mortality in low-volume hospitals has not been properly addressed by the authors. Nevertheless, they conclude, that "high-risk operations should preferably be performed in high-volume hospitals to ensure optimal patient outcomes in Switzerland". This conclusion cannot be derived from the data presented. For example, if the principal cause of increased mortality is a patient's "do not resuscitate" order (DNR), then the authors would have to conclude that high-volume hospitals should be preferred, because DNR is more frequent in low-volume hospitals.
Authors should address the many limitations when using a low quality study design [2], especially with respect to the known inter-method variability in Hospital Standardised Mortality Ratios (HSMRs) [3] , the problem of the Simpsons paradox in fully adjusted HSMRs [4] and the role of DNR as a major confounder of HSMRs [5, 6] . Mislabelling of aggregated low-volume institutions due to fallacy [4], risk avoidance [7] [8] [9] and improper statistical material [10] raises further formal, ethical and legal issues. Use of mortality rates may have serious consequences for patient safety because of the risk of avoidance creep, where institutions avoid risky operations in order to improve the mortality rate, or improve mortality rates by lowering the threshold of sickness prompting a surgical intervention [7] . Chart and peer reviews should be the preferred methods to assess performance and to help politicians in decisions that are supported by the best possible evidence [10, 11] , as was exemplified by simple layperson reviews of videos during bariatric surgery [12] .
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